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(57) Abstract: 

PROBLEM TO BE SOLVED: To make the treatment 
performed on a wafer uniform. 

SOLUTION: A wafer 40 is supported by four 
wafer-rotating rods 11 having grooves 11a, while the 
wafer 40 is rotated. The rods 1 1 are rotated by means of 
driving forces transmitted from a motor 19, provided on 
the outside of a wafer treating tank 10. Below the tank 
10, an ultrasonic wave layer 30 is arranged, and 
ultrasonic waves generated from an ultrasonic wave 
source 31 are transmitted to the tank 10. Since the 
wafer 40 is supported only by the rods 11, the 
transmission efficiency of the ultrasonic waves can be 
improved. 
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Sr^^^Lfco role*. ^TLK^y 3^»^A9- 

tttt, 9x/MDffirtxt;^x^±3%«m 



4fBS¥l 0-223585 
12 

[0 0 7 3] /<£2o, K.Sakaguchi et al. , Jpn. Appl. Phy 
s. Vol. 34, parti, No. 2B, 842-847(l995)tw}oV #?LS? 

Z<DXffi\Z£Zt. munis' l J=>\*. 

[oo7 4] [Hi6«i7] ^(ommmte. soi^ 
[0075] i o*«sr«j«-t-5fc»«)*jeft 

S iS«5 0 l*HFWm>TM«tt, # 
?LSfS i!5 0 2 Sr^bfc (0 9 (a) #Rg) 0 ^1<D 

[00 7 6] : 7 (m A/ c m l ) 

BMEffclifciSiS : H F : Ht O : C t H 5 OH= 1:1: 
1 

WrH : 1 1 (m i n) 

#?LfCSiCDj?:^ : 12 (nm) 

#c\^t% w^DS«^^#lS^4 3 ^^v^T4 o ox:r*i 

[0 0 7 7] #:^T% #^L«S 115 0 2li:CVD(C 
hemical Vapor Deposition)^- J: 9 0 . 30/i 
SiS ii5 0 3^W^^t^S$Wc (09 

(b) #RS) 0 r<DJ:tr*^S/Y^S*#tt, «T<7> 

[0 0 7 8] y—Xjf* : SiHi CU/H* 
#*flftfi : 0. 5/18 0 (1/min) 
tfXEEtl : 8 0 (T o r r) 
i&fi : 9 5 o rc) 

jsfc&iSlS : 0. 3 (/im/min) 
tfCl^-e. W 0 S if (^tf^v^Wf) 5 0 3±il 
JKHMfcfcJ: 9 2 0 0 nm^)SiOii5 0 4*Mtfc 

(09 (c) &m) o 

[0 0 7 9] »CV>T-, IO±5l:t-C»rttfcH9 

(c) tr^-r^i costs m2<Dm&x*h?>s is« 

5 0 5 ^, S i Ot^5 0 4Sr*tfi 9 K 
to-frfc (09 (d) #RS) 0 

[0 0 8 0] IfcVvT*, Il(OS«<J:9W B S iS«5 
0 1 Sr^itt, #?LICS ii5 0 2«r*{iJ$-frfc (0 
9(e) 0m) o 

[0 0 8 1 ] BkV^-e, iBSMt***, *fc7k<Djg-& 

»^S8fc$nfc^3i^*[ia» 1 OrtKl, 09 (e) C:^ 

0. 2 5MHz^j@f»J:ML, ^L^S i^502 
SrJiy^V^bfc (0 9 (f) #ro o ::<£>KL ^?L® 
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[0 0 8 2] i!5 0 2<7)is/^>^lC*3l,> 

tv ¥*S(F B Si/f (^t»^dr->^^) 5 0 3li^s/^ 

h-y^mt Lxmm-tio vtzt^x. #?lics 
iiso 2t*v ^^<D^m\zs$\,^xmft.mz3.y*f-^7' 

[0 0 8 3] -t-^^t,, ifHO^-z^V^fS^^S^ 10 

.us i m 5 o 3 <D3-y?-i'-7'mm*m*>x&< , 

Sii5 0 2 i^JS^S i!503 iWx^fy^ift 
itttl0d51W±f&5. Lfc/JSoT, if 

[0 0 8 4] El 9 (f) li. ilE^Igtr i 

SO I ?:r^£7f:L"CV^ 0 w©SO I ^ai/^li, Si 
O,i5 04±t0. 2Mm*roWaS if503?r 

r©¥IS a B B S ii5 0 3©I)S^E^ffiCI 
otl 0 O&KoV^TjfliJ^ Lit ffli20 1n 20 
m ± 4 n m"C$3o7t 0 
[00 8 5] iW*J£^JT-|4, £t>K x 
*31>-C1 1 0 0 < CT*HftMa^lNfffllfeL^ -t Lt, 
SO I ^a^^ffiwftSSrJS^-IBIAWaWR-CffMibfc 
i^^>, 5 u m^|W«^*Jlt5¥^gmft$l*^J0. 
2nmT*foofc„ iixli, ii?£ffifl5£*lT<^5 S i ^ 

[0 0 8 6] *fc, ilECDS^ftiSro^t", 
iiaoTSO I ^^^CDgfffiSrm^bfe. -€-co*gm> 
IMSAS i85 0 3lc:i*, «rfc*JS*^RS^»4U-C*i. 30 

[008 7] Si 0,«l*, ±IEC0 ± o l eo&RW 
¥l£i£S iflg (aitr^dp-J/^yUJB) 5 0 3-ht-^-r5 
te, ^2<7)*«5 0 5W^ffi(w^L-CbftV>L. Pi# 

[0 0 8 8] f2«MtUT 1 ^^«?3tSi@ 

I>*^SrMt51imfc. fcrtTU TBttk (S?2CQ 40 

kbo t mmfk s i € 5 o 3 1 <omm«mk<omz. <t *> 

HMSiTaS ii5 0 3l:^y y^A5: tSr^Jh-r-Sfc 

**#ia^'t>-ero^*n ! ai*, 100 ot;E«Troia« 
[oo8 9] [mM&i8i z.<Dmmmt. soi^i^ 

[00 9 0] fc-f , f& 1 a£4£&Jg/ft-*-Sfc«>«>lttBA 
SiS«5 0 1 £HF*g&*U::^T|g^fcj&l,-t^7L 50 
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§£5 0 2&7£f£L*: (09 (a) &W) . 
WTcOiMt)-e*)-5. 
[00 9 1] g 1 J£|5g : 
mWL®& : 7 (raA/cra'l 

Wimfcf&f&m : HF : H t O : C,H 6 OH= 1 : 1 : 
1 

B#M : 5 (m i n) 

#?LfCSi<DJ?;** : 5. 5 Um) 
!&2gS:|5g : 

ffiifc®^ : 21 (mA/cm 1 ) 

BHH-ffc^S* : HF : H t O : C,H s OH= 1 : 1 : 

1 

tiff® : 2 0 (sec) 

#?L!W Si : 0. 5 (mhi) 

#cvm?, rro*«Sr^#HM4 3 tc:*3V^T4 0 Otfi 

«FM8Wb * "frfc. - <omt\Z <fc 9 #?Lff S ijf 5 0 2 CD 

[00 9 2] &<^-C*, #7LgSi^5 0 2±HCVD(Ch 
emical Vapor Deposit ion) «fc (9 0. 1 5 n m<DM$.%£ 
SSiS5 0 3Sr^tr^=3f-->-r/Wfi&SS-frfc (1219 

(b) #fig) „ rwi^Jf^+^ft^ttlj;, WTO 

[00 9 3] y— : SiH t Cl»/H t 
: 0. 5/18 0 (1/min) 
#Xl£t) : 80 (T o r r ) 
?aa : 9 5 0 CC) 

^KSiSft : 0 . 3 ( fi m/ m i n ) 

WbS i {^t^'SVfrW) 5 0 311:® 
9 10 0nm©SiO,f5 0 4 £r^J&Lfc (13 9 

(c) &W) . 

[0 0 9 4] Z<D£ ?\ZVX&f&Vtz.W9 

( c ) ir^-T^ 1 ©Sfi t , % 2 CD S i £1£ 5 0 5 t 

SiO t Jf5 0 4£&tp.fc pl^L-CSfitJ-g-^-erTt (El 
9 (d) #fig) . 

[0 0 9 5] ftV^T% ®8ft&tf£r2 1 mA/cm 1 (gl 
2g:Pg) i: LTI5j£Lfc#?L§CS i jifciglr LT. IAD 
^fc>-£?i/>$:2tfcK:#lBU I20SS5 0 5{R|0« 
B6±fc. #?LffS if5 0 3Sr«m$*7t (El 9 (e) 
#H0 . «9^fcHi:fc0~'MD#«*8:£ LTIi, 1) 

2) *aC5, 3) ADJEE-T 
5, 4) #g£V\h,3, 5) *BflB*»bBWkU-C««s-f, 

e) mfcttzmm-tz, 7) gtgE^STsmo, 

[00 9 6] )S>cv^T^ ^S$, ii^k***, 

^5}af c $ttfc^^^^a^ 1 Ortl^. EI9 (e) IC^ 

0. 2 5MH z ro^^jSSrEp^PL. #TLKS if5 0 2 
Sr^s/^v^Ufc (El 9 (f) #fig) . rro^, #?LK 
S i^5 0 2<Ox.~y?->>7"&m<r>i%— ttli. ffirt^t/ 1 ? 
i^Hf± 5%EJ(T-C-*>ofc 0 ;©J; 5 1^. ^^/NSrtH] 
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[0 0 9 7 J #?LKS i!50 2 <D=- y ?\Z.i&\< ■> 
T, ¥^fsSi@ (jif^de-v-^/US) 50 313^?- 

1 5 0 2^^^^N<0^ffilr*a^T3l^«)IC^s/^Vi?' 

[0 0 9 8] ±IECD^ Affile: <fc 5 

faS iS5 0 3<Oiy^>-^jgai411*r{g;<. ^?LfC 10 
S i|502 tm&&S i§503 troxyfy^iK 
Jtlil 0<D5mSX±X'tbZ><, VtcfcoX. m&£kS iJf 
5 0 a&x-yfsrztizmii. »+ASgffe*), M 

[00 9 9] El 9 (f) tt, ±IEC0XS(C± t)i#btlfc 
SO I ^3^/^§r^ LTV^So Z\<DSO I ^it^Mi, Si 
O t g5 0 4±lC0. l/imf©fgfiS ii5034r 
^fr-t-S,, rolgiS i §5 0 3 05«ffSrffirt^ffilCSl 
cT10 0,^oV^ffl£Ucti6« gflJlOln 
m±3nrat*fcofc, 20 

[oioo] rwHtS«aj-e{4, £<bK x *m&mis.<Piz 
*3^T1 1 0 0 < CT*Sft*aaS:i^l^FWJSLfc o -tLX, 
SO I D x A©$»oftJ riAMt-W I Ifc 
td^, 5 m (Of «t*5(t 5 ¥^ I *t $ 0 . 

2 nm-?£>o/c 0 rjlli, ii?£rfjS5$ S i <? 

[oioi] JifEo^aro^t^ si^m^-g^ 

S i 1 5 0 3 Kl*, Sitz.tem£hXm>&&. LT*3 
S»^^t4^^$tt-CV^5i t*5$g^$tl 30 

[0 10 2] Si O t mte. ±sZ<D& : j\zmi<V&&<0 
iK (xf;?Jrv/-v/l'I) 5 0 3±|r^-T5 

te, 1 2«Sg5 o 5 w*il;MLTt^v^U Pi* 

[0 10 3] Sfc. S2WS«iU, :5W<D}fci§i@ 
te.<Dv-^^*m^^Xh. JifEroX^tw J; (9 l££F& SOI 
^^Sr^fig-t-Sr t^T-#fc„ fcfc'U 538 (|2<0 

£ ttMSil s i!5 03t <Dm&%&M<r>mz i. 9 40 
3M£a!iS ii503l;^y y7"&XZ>Z\ t &&i±1rZ>tz 

TK^H^'t'-ewi^MSii. ioo o < cwTro?as 

[0 10 4] rwggJStfiJClis^-Cli. Ifi 9 •S^-tirfc <? i 
/>^2ti:l;^BtL-Ct#e>nfcmi o»«{RiJ (U*T\ &m 

mm) zmmm-rzztfiix^z. -r^h. #86s« 
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X£Z>„ 

[oio5] m7Rxim8(Dmmmx^ g>wxsim 

m&mmi-tzMX'hzfiK m&&s i ji co^ki*, c 
vDj£> mbes, x'<y*m, mn^m^nmcom 

[0 10 61 #fLISii±l;ii s GaAs, I 

\Z£VMf&i-Z>-tfcX'$. Zcnm-S. "GaAs o 
n Si". "GaAs on Glass (Quartz)" ^ 
<DMm&7 f '<'< OE I CtCagLfc^i^Srf^Sa-r 

[oio7] ^fc, ^nwsim^m^mz^y^^v 
■rzittbcDx.y^-^ywibvxte. m^t£4 9%^mt 

ywLi>mmxtbz> a #5-?l«s ii±, g^c^gi 
m&^-fz>tc#>, mft.#}t£=-v?->?'fr®$,tifrbx-ib 

So 

[0108] ( a ) 

(b) *^idr^=-/p*j < ttJiggS'fii7Kig*(0'>^< t 

(c) ^s/^r-Kjfcgfc 

(e) • mm • 

[0 10 9] 
[0 1 10] 

[BliS<offi¥>HK9]] 

[ill *3BWW»a[**16<7>»<Bl=«6 C'i/Nttia* 

[0 2] El l ir^-r^i^MS^EO^fffiiaT-fcS,, 
[E)3] ^i^EIteoy Kro^Sr^-f-»fffi0-CS>5. 

ieu] v-~'^mm<»w&mft.*m-tmxibz><, 

[El 5] !>*^E]te»*«)«»«^Sr*i-HT?*S. 
[El 6] 1S&<a?:^&S^ffi£&^7t *^^M3->;* 

7- j>.<Dffif&M zw&MzTik-tmxfo -a, 

[El 7] !?3i/N|llte«««)ffi05«^OTS:i5%-rH-C*>S. 
[EI8] B7fc^r»*'^EI^«&lijfcfcp:e/N*Hffi 

[ei 9] so i ?^(ommjjm*m-fj:&mx'hz>< > 
i o v-^s^z&mtfs 

1 1 ?^>[Hj(En y K 
11a f» 

i 2 mmtsfcm^T 
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i 4 ^ra^fr 

i 4 a «»ae»*r 

15 

18 > n^y K£ft»fr 



1 6 
1 7 
1 8, 

1 9 

2 0 
2 1 

2 1a 
2 1 b 

2 1c 

3 0 
3 1 
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3 2 

4 0 

5 0 
5 1 
5 2 



T — A 

60a~60c ftSD^yh 

ioo t^^&mmw 

100a, 100c #cft % &m 
10 0b xyfy^gf 

5 o i s i mm 

5 0 2 £hFL5?S i ffi 

5 0 3 **Sifl S i » 

5 0 4 S iOtl 

5 0 5 Si 
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